Background/Objective: Published data regarding outcomes of pediatric behavioral weight management are mainly from research interventions. The authors wished to explore outcomes from a clinical program. Methods: A retrospective analysis of data from obese adolescents enrolled in the Michigan Pediatric Outpatient Weight Evaluation and Reduction program (April 2007 to June 2008). The multidisciplinary program included group sessions, individual visits, and exercise classes.
Introduction
The prevalence of childhood obesity has increased dramatically since the early 1970s. [1] [2] [3] [4] National Health and Nutrition Examination Survey data from 2007 to 2008 estimate that the overall prevalence of obesity among adolescents has increased from 5% in the late 1960s to 16.9%. 5 Not only has the proportion of obese adolescents increased but the severity of obesity among adolescents has also steadily increased over this time period. 6 This epidemic of childhood obesity is associated with serious short-term and long-term health consequences and increased medical expenditure. [7] [8] [9] Compared with their normal weight peers, obese adolescents are more likely to suffer from conditions such as dyslipidemia, type 2 diabetes, sleep apnea, hypertension, nonalcoholic fatty liver disease, polycystic ovarian syndrome, orthopedic disorders, and psychosocial problems. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Obese adolescents are likely to become obese adults and suffer from a myriad of obesity-related illnesses. [20] [21] [22] Along with increased morbidity, obesity in adolescents is associated with an increased risk of mortality from all causes including cardiovascular diseases. 23 Furthermore, the consequences of obesity results in significant health care costs. Nationally, obesityattributable expenses were estimated to be more than $75 billion in 2003. 24 Whereas most of these costs are accrued during the adult years, obesity in childhood has been associated with incremental charges for hospitalizations and outpatient care. 9, 25 This burden of disease makes it essential that effective modalities are developed for the treatment of obesity in childhood.
The treatment of obesity among adolescents, as with adults, is challenging; to date, weight loss interventions in childhood have shown only modest success. 26, 27 It is generally believed that multicomponent programs including behavioral counseling, promotion of physical activity, parent training/modeling, and dietary counseling are required for the most effective treatment of obesity in children and adolescents. [28] [29] [30] [31] [32] In accordance with this philosophy, the American Academy of Pediatrics and the American Medical Association recommend treatment in a multidisciplinary weight management program for adolescents when primary care efforts to address their obesity have failed to achieve satisfactory results. 32 A number of such multidisciplinary weight management interventions have been developed to meet the needs of adolescents. 33 Though some outcomes have been published from research interventions, few clinical multidisciplinary programs have published outcomes data. 26, 27 The Michigan Pediatric Outpatient Weight Evaluation and Reduction (MPOWER) program was established in 2007 at the University of Michigan for the treatment of obesity in adolescents. The objective of this study is to explore the effect of this intensive, clinical, multidisciplinary weight loss program on body mass index (BMI) and percent body fat, over the course of 24 weeks.
Methods

Study Design
We performed a retrospective analysis of obese adolescents 12 to 18 years old treated in the MPOWER program.
Sample and Recruitment
To participate in the MPOWER program adolescents required a referral from their primary care physician and had to have a BMI at or above the 95th percentile for age and sex. Adolescents were included in this analysis if they enrolled in the MPOWER program between April 2007 and June 2008. MPOWER participants using obesogenic medications (ie, steroids) and those with moderate to severe mental illness (eg, bipolar disorder or depression) were excluded from this analysis.
Program Overview
The MPOWER program is a 6-month, intensive, multidisciplinary weight management program for adolescents 12 to 18 years old developed and implemented at the University of Michigan. This family-focused program incorporates medical evaluation and monitoring along with nutrition and physical activity educational components. In addition, it incorporates an intense behavioral protocol built on evidenced-based obesity interventions to optimize the likelihood of improved outcomes. [34] [35] [36] To increase adherence to treatment plans, motivational interviewing is used as the platform to deliver behavior modification techniques. The MPOWER program is designed to increase intrinsic motivation and self-efficacy, using the self-determination theory of behavior change. 37 The MPOWER program is delivered over 24 weeks by a multidisciplinary team of providers including a pediatrician, psychologist, dietitian, social worker, and exercise physiologist. Adolescents join the program on a rolling basis and attend group and individual sessions alternating on a biweekly schedule, in conjunction with weekly exercise classes. At their initial consultation, participants undergo a medical evaluation (including laboratory tests), a clinical psychological interview, a fitness assessment, an assessment of dietary habits and food preferences, along with an assessment of needs, barriers, strengths, and family resources. These assessments are all repeated for each participant at their midpoint evaluation (week 12) and at the completion of the program (week 24).
At each individual session, participants set goals related to one of 6 target behaviors: reduction of screen time, regular consumption of a healthy breakfast, decreased consumption of sweetened beverages, decreased consumption of fast food, increased consumption of fruits and vegetables, and increased physical activity. Group sessions with parents and adolescents together address nutrition topics such as dining out, food labels, snacks/ beverages, and the food pyramid recommendations. For behavioral topics the parents and adolescents meet in separate groups to explore topics such as self-esteem, eating triggers, core values, and problem solving.
Measurements
Weight was measured at each visit via electronic scale. Height was measured at the initial and final visits with a portable stadiometer. Percent body fat was assessed at the initial and final visits by bioelectrical impedance.
Data Analysis
After verification of data entry we calculated BMI and determined mean changes in weight and BMI. Simple linear regression was used to explore associations between change in BMI and age, sex, race, and insurance. All analyses were conducted using STATA 8.0 (Stata Corporation; College Station, TX). This study was approved by the institutional review board of the University of Michigan Medical School.
Results
Between April 2007 and June 2008, 67 adolescents enrolled in the MPOWER program who met the inclusion criteria. The majority of these patients were female (71%) and Caucasian (51% Caucasian, 30% African American, and 19% other). The other category included Asian, Native American Indian, and Middle Eastern. No participants identified themselves as Hispanic. A large number of participants were from low-income families. Fifty percent of our participants were Medicaid enrollees, and the majority of the participants were from households with an income of less than $25,000 per year (53%) (9% between $25,000 and less than $50,000; 13% between $50,000 and less than $75,000; 25% $75,000 and more). The mean age was 14.5 years, the mean initial BMI was 40 (range = 29-70), and mean percent body fat was 43% (range = 33% to 62%).
The mean change in BMI over 6 months was -2.3 units for those who completed the 24-week program (n = 48), with a mean change of -0.7 BMI units for patients who did not complete the program. Reduction in BMI was not associated with age, sex, race, or insurance. The mean change in percent body fat was -5.1%. Reduction of percent body fat was not associated with the covariates measured.
Discussion
In this retrospective review of a clinical multidisciplinary program, we found that adolescents significantly reduced their BMI and percent body fat over the course of 24 weeks. The program appears to have had similar effects for patients of both genders and all ages included in the study. In addition, there was no difference in effect by race or insurance status (as assessed by Medicaid vs private insurance coverage). This is of particular importance as obesity is known to most severely affect minority and low-income populations. It is likely that this similarity in effect for all the demographic groups evaluated is due to the inclusion of individual sessions in the program, which allows for tailoring of content during those sessions to specific patient needs.
The findings of this study suggest that a 24-week multidisciplinary weight management program for adolescents in the medical setting can result in a clinically significant reduction in BMI. However, since multidisciplinary programs of this nature are most feasible at academic centers with the personnel and infrastructure to maintain them, it is unlikely that these can be located in all the areas where there are patients that could benefit from their services. Consequently, patients often travel long distances to attend a multidisciplinary clinic. This is likely a burden for families, and finding ways to deliver the components of such programs to families wherever they live is a pressing need.
Although these results are promising, it is well acknowledged that maintenance of weight loss is a considerable challenge. It is likely that continued contact with patients after the completion of the intensive phase of the program is required. For the MPOWER program we have developed a "booster phase" of monthly group visits for adolescents and their parents in the 2 years following completion of the intensive program. The results of this phase have not yet been evaluated.
The issues of reaching larger numbers of patients and providing long-term interaction naturally prompt the consideration of costs. In general, obesity care in pediatrics is thought to be poorly reimbursed by insurance carriers. In particular, behavioral therapies for obesity treatment are often not covered benefits. Consequently, delivering comprehensive obesity care in a clinical setting may have negative financial implications for the institutions in which they are housed. This has ramification for the longevity and growth of these multidisciplinary programs.
Limitations
The MPOWER program was established as a clinical program and thus was not created with a comparison group. However, from other studies of obese adolescents with control groups, it is typical for the controls to gain weight over the course of the studies. 27 Consequently, we believe the results shown here, which show a decrease in BMI during the program, is a conservative assessment of the effect of the program and that if a control group were available it is likely that a comparison of the change in BMI for the MPOWER participants versus nonintervention controls would show even greater significance. In addition, the results reflect changes over a 24-week period. Long-term effects of the program are not known.
Conclusion
A multidisciplinary weight loss program for adolescents can lead to clinically meaningful decreases in BMI and percent body fat after 24 weeks. Further work is needed to assess the effects of the program in more patients and over a longer period of time.
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